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Solution 

For A = 2.625 in. 2 and R = 6.0 in., Table 28.1 gives A = 0.0163. Hence, using Eq. (28.12), 
we obtain 


St 


12,000 x 1.0 

2.625 x 0.0163(6.0- 1.0) 


= 56,091 psi 


(387 N/mm 2 ) 


Since the bending moment for the clamping device given in Fig. 28.5 is somewhat 
higher than that for a simple hook because of the additional offset equal to 1.5 in., the 
total stress can be corrected as follows. 
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(56,091 - 4571) = 68,971 psi 


(476 N/mm 2 ) 


From Eq. (28.7), representing the approximate method of design, one gets 


S = 1.19 


/ 12,000 

V 2.625 


+ 


= 58,990 psi (407 N/mm 2 ) 


Hence, the result obtained by the approximate is off by about 14%. Other cases 
may indicate somewhat higher differences, but in the majority of practical designs, 
such differences should be well within the customary factors of safety. 

Since the numerical values of the circumferential stresses in a typical crane hook 
are quite different for the inner and outer surfaces, the choice of the cross-sectional 
geometry is seldom economical. Hence, the thrust of some of the major investiga¬ 
tions in the past was directed toward the development of methods of selection of 
optimized cross-sectional geometry. It soon became obvious that the greatest econ¬ 
omy of the material could be effected by making the two extreme circumferential 
stresses essentially equal. This theoretical criterion is 
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(28.14) 


Although strictly theoretical condition has always implied the possibility of 
utilizing a triangular section, the limitations of the manufacturing process have 
influenced the development of a bull-head type of a hook cross section, with I 
and T sections, however, being efficient and practicable alternatives. Once the 
basic cross-sectional shape was finally determined, the next parameter of interest 
became the ratio of the depth of the cross section to the inner radius of curvature for 
a given specified stress. The most useful practical relations in hook design involved 
ultimate load, stress, radius of curvature, and the area of cross section. 

According to one of the very valuable papers dealing with the scientific and 
practical aspects of lifting gear components [159], the selection of the depth of the 
cross section can be accomplished in a simplified manner for the two most common 
geometries. 

Circular section 


R 0 -Ri= 0.023(P) 1/2 + 0.18-Rj 


(28.15) 



